
Introduction to the AFTA report �

Subject: What you can do with a wide-
field, high resolution space telescope 
the size of Hubble?�

Audience: John Grunsfeld, OMB, 
Congressional staffer, Charlie Bolden, 
astronomy ”fan” (?)…�



AFTA – wide-eyed  
daughter of the                         
Hubble Space  
Telescope 



Goal #1: Deep Space Wallpaper�

A. The AFTA Degree Deep Fields – 2 x 2 mosaic         
(of the 8x3 chip format)  4 spaced around the sky�

    These pictures will be “wide screen”, 2.4:1              
""64k x 24k pixels�
"At 200 pixels per inch, they will cover 27’ x 10’ wall�
""" " " " " " " " " "(8-m x 3-m)�

"Murals: These 4 pictures will enclose an open space 
at the Smithsonian Air & Space Museum�

"NASA will send to any K-12 student a room-sized 
version, 13’ x5’, in (2) 30” wide 13’ long rolls, i.e. 
WALLPAPERa �

a Or maybe, in 2022, kids just have to download to 
their wall.  -- saves on printing and postage. �



Hubble Ultra 
Deep Field�

205 arcsec sq 
 9” square   
on the 27-foot 
wall�



2.  Goal #2  Space Neighbors wallpaper�

Picture of a big galaxies 2 x 2 mosaic (1 sq deg) �

Picture of the moon 1 x 2 mosaic – 500 ft 
resolution (ND=2!)�

Picture of Mars at comparable resolution? (from 
Mars mission)�





Goal #3: A sample of a Guest Observer program 
as rich (twiddle) as Hubble’s , requiring a wide, 
wide field in the near-IR �

Not just a billion little dots! �
Big structures on the sky, for example: �
Star formation and star clusters in the Milky Way�

Neighboring Galaxies �
"generations of star formation �
"building galaxies �

Galaxy clusters �

Large-scale structure at z~7�



Star Clustes: Pleiades α Per,… 
100 Myr – down to 5 MJup  

Star forming regions: Taurus, 
Sco-Cen,…”much lower” (!) 

Color-magnitude 
diagram for proper- 
motion-selected stars  
of the Pleiades 
(UKIDSS, Lodieu et al. 
2012 MNRAS) 



a major step forward in the chronology of our Galaxy  



With AFTA, huge and deep images ~100 nearby galaxies (3 mag RGB) 





From Marc Postman’s contribution to the  
New WFIRST Whitepaper 
Deep cluster images to find the most distant 
galaxies (6<z<15) from strong lensing 





From Malhotra & Rhoads contribution to the 
New WFIRST Whitepaper 
Large-scale structure during the epoch of reionization 
(age of universe < 1 billion year 

The map shows the prediction distributions of dark matter halos at 
z = 6.5 and and Lyα  emitters that can be observed with AFTA -- 
very deep grism spectroscopy for LAEs and Lyman-break galaxies:  

 -- prediction is for ~1000 LAEs per sq deg at z=8.5 



Goal 4: Exoplanets: Microlensing 

Discover the architecture of planetary systems 
where most planets are born -- beyond the snow 
line.  Complete what Kepler started, and get the 
best estimate of the size-distributions of planets, 
from jumbo Jupiters to mini-earths.   

Exoplanets – Coronography  

Develop and test technology for future earth-
finders, measure exo-zodis, image Jupiter analogs 
found by radial velocities, and --- if we lucky – find 
an earth-like world within a few parsecs 



Goal 5: Probe the greatest mystery of the age  -- 
    “dark energy” 

Measure the acceleration of the universe to 
unprecedented accuracy – try to learn what it is, 
and what it tells us about the past and the future. 

Dark energy surveys provide the biggest bonanza 
in galaxy evolution studies of all time. 



fin 




